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(57) ABSTRACT

A foldable electronic device includes a first body having an
end and a first inclined surface, a second body having a
second inclined surface, and a hinge module. The end
includes an accommodating area. A virtual shaft line exists
between sides of the first inclined surface and the second
inclined surface that are closest to each other. The second
body rotates relative to the first body through the virtual
shaft line. The hinge module includes a first bracket adjacent
to the first inclined surface, connected to the first body, and
located in the accommodating area, a second bracket adja-
cent to the second inclined surface and connected to the
second body, and a third bracket including a first end and a
second end. The first bracket is connected to the first end
through a first torsion assembly. The second bracket is
connected to the second end through a second torsion
assembly.

12 Claims, 16 Drawing Sheets
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1
FOLDABLE ELECTRONIC DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the priority benefit of Taiwan
application serial no. 111209575, filed on Sep. 2, 2022. The
entirety of the above-mentioned patent application is hereby
incorporated by reference herein and made a part of this
specification.

BACKGROUND
Technical Field

The disclosure relates to an electronic device, and more
particularly, to a foldable electronic device.

Description of Related Art

In existing foldable electronic devices, two bodies (such
as a screen and a host) are often pivoted to each other
through a hinge module. In addition, in order to allow the
two bodies to unfold 180 degrees relative to each other, the
structure of the hinge module not only affects the thickness
and aesthetics of the two bodies, but also causes the problem
of the excessive gap between the two bodies, or even
increase the number of parts and cost of the hinge module
itself.

SUMMARY

The disclosure provides a foldable electronic device,
which includes a first body, a second body, and a hinge
module. The first body has an end and a first inclined
surface. The end includes an accommodating area. The
second body has a second inclined surface. A virtual shaft
line exists between the sides of the first inclined surface and
the second inclined surface that are closest to each other. The
second body rotates relative to the first body through the
virtual shaft line. The hinge module includes a first bracket,
a second bracket, and a third bracket. The first bracket is
adjacent to the first inclined surface, connected to the first
body, and located in the accommodating area. The second
bracket is adjacent to the second inclined surface and
connected to the second body. The third bracket includes a
first end and a second end that are opposite to each other.
The first bracket is connected to the first end through a first
torsion assembly. The second bracket is connected to the
second end through a second torsion assembly. When the
second body is unfolded relative to the first body, the second
bracket rotates relative to the third bracket along the virtual
shaft line, and the third bracket rotates relative to the first
bracket along the virtual shaft line.

Based on the above, in the foldable electronic device of
the disclosure, the hinge module is connected between the
first body and the second body, and the virtual shaft line is
located between the sides of the first inclined surface and the
second inclined surface that are closest to each other, so that
when the second body is unfolded to any angle relative to the
first body, the size of the gap between the first body and the
second body is consistent to present a simple and neat
appearance, thereby improving the overall appearance and
texture of the foldable electronic device.

In addition, through the two-stage rotation of the second
bracket relative to the third bracket along the virtual shaft
line and the third bracket relative to the first bracket along
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the virtual shaft line in the hinge module, the volume
required by the hinge module during the rotating action can
be reduced, the number of parts and the cost of the hinge
module can also be relatively simplified, and the accommo-
dating area required by the hinge module in the first body is
greatly reduced, thereby reducing the overall thickness of
the foldable electronic device.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A to 1C are perspective views of a foldable
electronic device in a first position, an intermediate position,
and a second position according to an embodiment of the
disclosure.

FIG. 2Ais a partial enlarged perspective view of FIG. 1A.

FIG. 2B is a partial enlarged perspective view of FIG. 1B.

FIG. 2C is a partial enlarged perspective view of the
foldable electronic device of FIG. 1C omitting the casing
assembly.

FIG. 3Ais a partial side cross-sectional view of FIG. 1A.

FIG. 3B is a partial side cross-sectional view of FIG. 1B.

FIG. 3C is a partial side cross-sectional view of FIG. 1C.

FIG. 4A is a partial side cross-sectional view from another
perspective of FIG. 3A.

FIG. 4B is a partial side cross-sectional view from another
perspective of FIG. 3B.

FIG. 4C is a partial side cross-sectional view from another
perspective of FIG. 3C.

FIGS. 5A and 5B are perspective views of the hinge
module of FIG. 2A.

FIGS. 6 A and 6B are exploded views of parts of the hinge
module of FIG. 2A.

DESCRIPTION OF THE EMBODIMENTS

FIGS. 1A to 1C are perspective views of a foldable
electronic device 50 in a first position P1, an intermediate
position PC, and a second position P2 according to an
embodiment of the disclosure.

Referring to FIGS. 1A to 1C, the foldable electronic
device 50 of the embodiment includes a first body 60, a
second body 70, and a hinge module 100 (FIGS. 2A to 6B).
The first body 60 has an end ED (FIGS. 1A and 1B) and a
first inclined surface SC1, the second body 70 has a second
inclined surface SC2, and the first inclined surface SC1
corresponds to the second inclined surface SC2. The end ED
of the first body 60 (FIGS. 1A and 1B) includes an accom-
modating area AP.

In an embodiment, the first body 60 is, for example, a
logic host, and the second body 70 is, for example, a display
body, but not limited thereto.

In an embodiment, as shown in FIGS. 3A and 4A, when
the second body 70 is closed to the first body 60 (at the first
position P1), the first inclined surface SC1 and the second
inclined surface SC2 are coplanar.

In an embodiment, as shown in FIGS. 3C and 4C, when
the second body 70 is unfolded relative to the first body 60
(at the second position P2), the second inclined surface SC2
is attached to the first inclined surface SC1.

Referring to FIGS. 3A to 4C, the hinge module 100 is
connected between the first body 60 and the second body 70,
so that the second body 70 rotates 180 degrees relative to the
first body 60 through a virtual shaft line AX. Here, the
virtual shaft line AX is located between the sides of the first
inclined surface SC1 and the second inclined surface SC2
that are closest to each other.
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Referring to FIGS. 2A to 2C, the hinge module 100
includes a first bracket 110, a second bracket 120, and a third
bracket 130. The first bracket 110 is adjacent to the first
inclined surface SC1, connected to the first body 60, and
located in the accommodating area AP. The second bracket
120 is adjacent to the second inclined surface SC2 and
connected to the second body 70. The third bracket 130
includes a first end E1 and a second end E2 that are opposite
to each other. The first bracket 110 is connected to the first
end E1 through a first torsion assembly 140, and the second
bracket 120 is connected to the second end E2 through a
second torsion assembly 150.

In an embodiment, as shown in FIGS. 4A to 4C, the
orthographic projection of the second inclined surface SC2
on the first body 60 is located in the accommodating area AP.
In an embodiment, as shown in FIGS. 1A to 1C, the first
body 60 has a side surface SS, a first surface S1, and a
second surface S2, and the first surface S1 is opposite to the
second surface S2. The first surface S1 is close to the second
body 70, the second surface S2 is far from the second body
70, the first inclined surface SC1 is connected obliquely
between the first surface S1 and the side surface SS, and the
side surface SS is connected between the first inclined
surface SC1 and the second surface S2. When the second
body 70 is unfolded relative to the first body 60 until the
second inclined surface SC2 is attached to the first inclined
surface SC1 (i.e., at the second position P2), the hot air of
the first body 60 flows from the side surface SS to avoid
damage to the body caused by direct blowing of the hot air
from the first body 60 to the second body 70.

Referring to FIGS. 5A to 6B, the first bracket 110 includes
a first fixing portion 111 and a first sliding portion 112 that
are connected to each other, and the second bracket 120
includes a second fixing portion 121 and a second sliding
portion 122 that are connected to each other. The first end E1
of the third bracket 130 includes a third sliding portion 131
corresponding to the first sliding portion 112, and the second
end E2 of the third bracket 130 includes a fourth sliding
portion 132 corresponding to the second sliding portion 122.

The first bracket 110 is connected to the first body 60
through the first fixing portion 111 (FIGS. 2A to 2C), and the
second bracket 120 is connected to the second body 70
through the second fixing portion 121 (FIGS. 2A and 2C).
The first sliding portion 112 and the third sliding portion 131
are slidably disposed with respect to each other along the
virtual shaft line AX, and the second sliding portion 122 and
the fourth sliding portion 132 are slidably disposed with
respect to each other along the virtual shaft line AX.

In an embodiment, the first sliding portion 112 is, for
example, one of a convex portion and a concave portion, the
third sliding portion 131 is, for example, the other of the
convex portion and the concave portion, the second sliding
portion 122 is, for example, one of the convex portion and
the concave portion, and the fourth sliding portion 132 is, for
example, the other of the convex portion and the concave
portion, but not limited thereto.

In an embodiment, the first sliding portion 112, the second
sliding portion 122, the third sliding portion 131, and the
fourth sliding portion 132 are arc-shaped and are concen-
trically disposed on the virtual shaft line AX.

Referring to FIGS. 5A to 6B, the first sliding portion 112
has a first arc-shaped slide rail C1, the second sliding portion
122 has a second arc-shaped slide rail C2, and the first
arc-shaped slide rail C1 and the second arc-shaped slide rail
C2 are concentrically disposed on the virtual shaft line AX.

The first torsion assembly 140 is slidably disposed on the
first arc-shaped slide rail C1, and the second torsion assem-
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bly 150 is slidably disposed on the second arc-shaped slide
rail C2. Here, through the structural design of the first
arc-shaped slide rail C1 and the second arc-shaped slide rail
C2, the sliding strokes of the first torsion assembly 140 and
the second torsion assembly 150 may be restricted on the
first arc-shaped slide rail C1 and the second arc-shaped slide
rail C2, respectively, thereby controlling the rotation angle
of the second bracket 120 relative to the third bracket 130
and the rotation angle of the third bracket 130 relative to the
first bracket 110.

In an embodiment, the rotation angle of the second
bracket 120 relative to the third bracket 130 and the rotation
angle of the third bracket 130 relative to the first bracket 110
are, for example, 90 degrees, respectively.

Referring to FIGS. 6A and 6B, the first torsion assembly
140 includes a first locking member 141, a second locking
member 142, and multiple torsion members 143. The first
locking member 141 includes a head portion 144 and a
locking portion 145 that are connected to each other. The
second locking member 142 is locked to the locking portion
145, and the torsion members 143 sleeved on the locking
portion 145 are clamped between the head portion 144 and
the second locking member 142. The locking portion 145
passes through the first arc-shaped slide rail C1 and a first
through hole TH1 of the first end E1 to clamp the first
bracket 110 and the third bracket 130 between the head
portion 144 and the second locking member 142.

The second torsion assembly 150 includes a third locking
member 151, a fourth locking member 152, and multiple
torsion members 153. The third locking member 151
includes a head portion 154 and a locking portion 155 that
are connected to each other. The fourth locking member 152
is locked to the locking portion 155, and the torsion mem-
bers 153 sleeved on the locking portion 155 are clamped
between the head portion 154 and the second locking
member 152. The locking portion 155 passes through the
second arc-shaped slide rail C2 and a second through hole
TH2 of the second end E2 to clamp the second bracket 120
and the third bracket 130 between the head portion 154 and
the second locking member 152.

Referring to FIGS. 3A to 4C, the foldable electronic
device 50 further includes a casing assembly 80. The casing
assembly 80 includes a first casing 81 and a second casing
82. The first casing 81 covers the second bracket 120 and is
connected to the second body 70, the second casing 82
covers the third bracket 130 and is connected to the third
bracket 130, and the first casing 81 is adapted to cover the
second casing 82.

In an embodiment, as shown in FIGS. 1A and 1B, the first
body 60 has a gap 61, so that when the second body 70 is
unfolded relative to the first body 60, the casing assembly 80
can extend into the accommodating area AP of the first body
60 through the gap 61. Therefore, the second body 70 can
hide the casing assembly 80 when unfolded, which allows
the foldable electronic device 50 to present a simple and neat
appearance at the second position P2 (FIG. 1C), so as to
improve the overall appearance and texture of the electronic
device 50.

In an embodiment, as shown in FIGS. 2A to 4C, when the
second body 70 is unfolded relative to the first body 60 and
rotates from the first position P1 through the intermediate
position PC to the second position P2, through the setting
that the torsion force of the second torsion assembly 150 is
smaller than the torsion force of the first torsion assembly
140, the rotation of the second body 70 can sequentially
drive the second bracket 120 to rotate relative to the third
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bracket 130 along the virtual shaft line AX and the third
bracket 130 to rotate relative to the first bracket 110 along
the virtual shaft line AX.

That is to say, as shown in FIGS. 3A and 3B, the rotation
of the second body 70 first drives the second bracket 120 to
rotate relative to the third bracket 130 along the virtual shaft
line AX, so that the second torsion assembly 150 slides
along the second arc-shaped slide rail C2, and the first casing
81 covers the second casing 82 until the second torsion
assembly 150 cannot slide along the second arc-shaped slide
rail C2 (i.e., at the intermediate position PC).

At this time, as shown in FIGS. 4B and 4C, the third
bracket 130 rotates relative to the first bracket 110 along the
virtual shaft line AX, so that the first torsion assembly 140
slides along the first arc-shaped slide rail C1 and the first
casing 81 covering the second casing 82 extends into the first
body 60 together with the second casing 82 until the second
inclined surface SC2 is attached to the first inclined surface
SC1 (i.e., at the second position P2).

In this way, through the two-stage rotation of the second
bracket 120 relative to the third bracket 130 along the virtual
shaft line AX and the third bracket 130 relative to the first
bracket 110 along the virtual shaft line AX in the hinge
module 100, the volume required by the hinge module 100
during the rotating action can be reduced, the number of
parts and the cost of the hinge module 100 can also be
relatively simplified, and the accommodating area AP
required by the hinge module 100 in the first body 60 is
greatly reduced, thereby reducing the overall thickness of
the first body 60.

In addition, since the casing assembly 80 is a two-piece
assembly that is composed of the first casing 81 and the
second casing 82, the first casing 81 connected to the second
body 70 can cover the second casing 82 first, and then
extends into the first body 60 together with the second casing
82, so that the casing assembly 80 covering the hinge
module 100 does not have a gap at the connection with the
first body 60 and the second body 70. In this way, not only
are external substances prevented from entering the first
body 60, the second body 70, and the casing assembly 80 to
cause damage to the internal structure, but the hinge module
100 is also prevented from being exposed outside the first
body 60, the second body 70, and the casing assembly 80,
thereby improving the overall appearance and texture of the
foldable electronic device 50.

To sum up, in the foldable electronic device of the
disclosure, the hinge module is connected between the first
body and the second body, and the virtual shaft line is
located between the sides of the first inclined surface and the
second inclined surface that are closest to each other, so that
when the second body is unfolded to any angle relative to the
first body, the size of the gap between the first body and the
second body is consistent to present a simple and neat
appearance, thereby improving the overall appearance and
texture of the foldable electronic device.

In addition, through the two-stage rotation of the second
bracket relative to the third bracket along the virtual shaft
line and the third bracket relative to the first bracket along
the virtual shaft line in the hinge module, the volume
required by the hinge module during the rotating action can
be reduced, the number of parts and the cost of the hinge
module can also be relatively simplified, and the accommo-
dating area required by the hinge module in the first body is
greatly reduced, thereby reducing the overall thickness of
the foldable electronic device.

Although the disclosure has been described with reference
to the above embodiments, the described embodiments are
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not intended to limit the disclosure. People of ordinary skill
in the art may make some changes and modifications with-
out departing from the spirit and the scope of the disclosure.
Thus, the scope of the disclosure shall be subject to those
defined by the attached claims.

What is claimed is:

1. A foldable electronic device, comprising:

a first body, having an end and a first inclined surface, and
the end comprising an accommodating area;

a second body, having a second inclined surface, a virtual
shaft line existing between sides of the first inclined
surface and the second inclined surface that are closest
to each other, and the second body rotating relative to
the first body through the virtual shaft line; and

a hinge module, comprising:

a first bracket, adjacent to the first inclined surface,
connected to the first body, and located in the accom-
modating area;

a second bracket, adjacent to the second inclined sur-
face and connected to the second body; and

a third bracket, comprising a first end and a second end
that are opposite to each other, the first bracket being
connected to the first end through a first torsion
assembly, and the second bracket being connected to
the second end through a second torsion assembly;

wherein when the second body is unfolded relative to the
first body, the second bracket rotates relative to the
third bracket along the virtual shaft line, and the third
bracket rotates relative to the first bracket along the
virtual shaft line.

2. The foldable electronic device according to claim 1,
wherein an orthographic projection of the second inclined
surface on the first body is located in the accommodating
area.

3. The foldable electronic device according to claim 1,
further comprising a casing assembly, the casing assembly
comprising a first casing and a second casing, the first casing
covering the second bracket and being connected to the
second body, the second casing covering the third bracket
and being connected to the third bracket, and the first casing
being adapted to cover the second casing.

4. The foldable electronic device according to claim 3,
wherein torsion force of the second torsion assembly is
smaller than torsion force of the first torsion assembly, and
when the second body is unfolded relative to the first body,
rotation of the second body sequentially drives rotation of
the second bracket relative to the third bracket and rotation
of the third bracket relative to the first bracket, so that the
first casing first covers the second casing and then extends
into the first body together with the second casing.

5. The foldable electronic device according to claim 3,
wherein the first body has a gap, so that the casing assembly
extends into the first body through the gap.

6. The foldable electronic device according to claim 1,
wherein the first bracket comprises a first sliding portion, the
second bracket comprises a second sliding portion, the first
end comprises a third sliding portion, and the second end
comprises a fourth sliding portion, wherein the first sliding
portion and the third sliding portion are slidably disposed
with respect to each other along the virtual shaft line, and the
second sliding portion and the fourth sliding portion are
slidably disposed with respect to each other along the virtual
shaft line.

7. The foldable electronic device according to claim 6,
wherein the first sliding portion, the second sliding portion,
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the third sliding portion, and the fourth sliding portion are
arc-shaped and concentrically disposed on the virtual shaft
line.

8. The foldable electronic device according to claim 6,
wherein the first sliding portion has a first arc-shaped slide
rail, the second sliding portion has a second arc-shaped slide
rail, the first arc-shaped slide rail and the second arc-shaped
slide rail are concentrically disposed on the virtual shaft line,
the first torsion assembly is slidably disposed on the first
arc-shaped slide rail, and the second torsion assembly is
slidably disposed on the second arc-shaped slide rail.

9. The foldable electronic device according to claim 8,
wherein the first torsion assembly comprises:

a first locking member, comprising a head portion and a

locking portion that are connected to each other;

a second locking member, locked to the locking portion;

and

at least one torsion member, sleeved on the locking

portion and clamped between the head portion and the
second locking member, wherein the locking portion
passes through the first arc-shaped slide rail and a first
through hole of the first end, and the first bracket and
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the third bracket are clamped between the head portion
and the second locking member.

10. The foldable electronic device according to claim 8,
wherein the second torsion assembly comprises:

a third locking member, comprising a head portion and a

locking portion that are connected to each other;

a fourth locking member, locked to the locking portion;

and

at least one torsion member, sleeved on the locking

portion and clamped between the head portion and the
fourth locking member, wherein the locking portion
passes through the second arc-shaped slide rail and a
second through hole of the second end, and the second
bracket and the third bracket are clamped between the
head portion and the fourth locking member.

11. The foldable electronic device according to claim 1,
wherein when the second body is closed to the first body, the
first inclined surface and the second inclined surface are
coplanar.

12. The foldable electronic device according to claim 1,
wherein the second body rotates 180 degrees relative to the
first body through the virtual shaft line.
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